Patrones de vocalización de jóvenes y hembras adultas de Caiman yacare (Crocodilia: Alligatoridae) en el Pantanal de Brasil. The Paraguayan caiman (Caiman yacare) is the main Caimaninae species occurring in the Brazilian Pantanal Wetland. Despite the relative availability of works focused on biology and conservation of the Paraguayan caiman, almost nothing is known about its vocal structure and behavior. We recorded aggressive calls of adult caiman females guarding nests and, afterwards, the distress calls of the new born juvenile caimans in seasonally flooded areas of the Nhecolândia (Southern Pantanal). The results of both observations and sonographic analyses diverged from studies with other crocodilian species. Aggressive vocalization of adult females of the Paraguayan caiman was longer and more complex than the same vocalization of larger Alligatoridae species. Vocalizations of the young caimans presented interspecific differences with other crocodilian offsprings. Moreover, we found statistically significant intraspecific variation in the distress call structure among different pods, even separated by few kilometers. Differences in distress call structure were tested by Canonical Discriminant Analysis (CDA). We obtained the squared Mahalanobis distances between the acoustic multivariate spaces of each pod provided by the CDA and compared with the geographic distance between the bays of origin of each pod through Mantel Test. The geographic distance by itself did not explain the differences found in the structure of the vocalization of young caimans from different pods. The adult females of Paraguayan caiman positively responded to playbacks of calls from juvenile caimans from pods of other regions, as well as to rough imitations of distress call. Since the adult caimans showed protective responses to quite heterogeneous vocalizations of distress by juveniles, we hypothesized that the variation in the distress call pattern may be associated to a low specificity in sound recognition by adult caimans. Rev. Biol. Trop. 61 (3):
Complex social signs and behavioral displays are present in all genera of the order Crocodilia. Crocodilians feature high vocal and hearing capacities and their sexual and parental interactions are marked by different vocalizations (Wever 1971 , Vergne & Mathevon 2008 , Benko & Perc 2009 , Wang et al. 2009a , 2009b . Variation in vocal patterns as behavioral responses to environmental stimuli have been observed in crocodilians at all stages of ontogenetic development (Campbell 1973 , Hunt & Watanabe 1982 , Vliet 1989 .
Young and adult crocodilians present marked vocal differences related to ontogenetic variations. These are associated to the individual size, shape and physiological parameters that affect the sound waves frequency and, consequently, the tone (Fitch 1997 , Bond & Diamond 2005 . Vocalizations in crocodiles are produced through air pressure in vocal folds of the larynx. Two parameters can alter the modulate frequency in crocodiles: subglottal pressure and vocal fold adduction (Riede et al. 2011) . Ontogenetic differences related to vocal folds development will affect sound production. Modulation in frequency parameters explains the main differences in the vocal repertoire among adult and young caimans. As vocal fold length is positively correlated with body mass (Fitch 2000 , Riede & Titze 2008 , Riede et al. 2011 , ontogenetic size differences will affect sound production and vocal repertoire (Riede et al. 2011) .
Adult males vocalize and display body postures during territorial contests and adult females emit aggressive vocalizations while guarding nests (Brazaitis 1973 , Garrick et al. 1978 , Magnusson 1980 , Vliet 1989 . Adult crocodilian females show parental care by guarding their nests and demonstrating aggressive displays, including vocalizations and attempts to attack, when intruders are nearby the nesting area (Stanton 1978 , Crawshaw & Schaller 1980 , Ayarzagüena 1983 , Cintra 1988 .
At hatching, young crocodilians vocalize within the egg and nest to attract adults to release them (Crawshaw & Schaller 1980 , Magnusson 1980 , Vergne & Mathevon 2008 . After the formation of creches, the vocalization is the main factor of cohesion between the young crocodilian and its pod (group of young of similar age), and their contact with the adults. Furthermore, young crocodilians emit loud-pitched calls in stress situations, called distress calls, which are interpreted as a defensive behavior. Juvenile calls can be used to attract adult attention (not necessarily the parents) for protection, and alarm other pod members to a potential danger (Stanton 1978 , Romero 1983 , Gorzula 1985 , Allsteadt & Vaughan 1988 .
The genus Caiman Spix, 1825 is currently composed of three species: Caiman crocodilus (Linnaeus, 1758), C. latirostris and C. yacare (Daudin, 1802) . Brochu (1999) included Caiman along with other Neotropical caimans (e.g. Paleosuchus, Melanosuchus) in the Caimaninae (Alligatoridae). Caimaninae is a monophyletic group strongly supported by morphological and molecular analysis (Brochu 1999 , Oaks 2011 .
The Paraguayan caiman, C. yacare, occurs from Amazonia to the Pantanal Wetland transition. Their distribution includes Mamoré, Guaporé, Paraguay and Paraná river systems and all of their lowland drainages. This area includes parts of Central-Western Brazil, Eastern Paraguay, and Southeastern Bolivia (Brazaitis et al. 1998 , Campos et al. 2010 . Busack & Pandya (2001) , using discriminant function analysis based on 13 morphological characters, pointed out that the individuals from these localities consistently differentiate C. yacare from subspecies of Caiman crocodilus. Formerly, Brochu (1999) recognized a well-supported clade composed by C. yacare and C. crocodilus in Caimaninae and distinguished C. yacare by the midline contact between the prefrontal. Nevertheless, Hrbek et al. (2008) studying specimens from the upper Madeira River suggest no genetic support to consider C. yacare distinct from C. crocodilus. Hrbek et al. (2008) and Velasco & Ayarzagüena (2010) concluded that the phylogenetic and taxonomic relationships between C. crocodilus and C. yacare remain inconclusive.
In this present study we follow the current taxonomic arrangement for Caiman (Escobedo-Galvan et al. 2011) and we considered the Paraguayan caiman as a full species as proposed by King & Burke (1989) . However, we stress the strong phylogenetic relationship with Caiman crocodilus complex as pointed out by several authors (Brazaitis et al. 1998 , Busack & Pandya 2001 , Hrbek et al. 2008 , Martin 2008 .
Despite the relative availability of works focused on the biology and conservation of the Paraguayan caiman, almost nothing is known about its vocal structure and behavior, hitherto.
This study aims to analyze the vocalization structure of adult female C. yacare during nest guarding and when young caimans are emitting distress calls in the following weeks after their hatch. The distances between the sites of recordings were taken into account to assess the variation between the call structures of juvenile pods. We also compared our findings with vocalizations of adult and juvenile individuals of other species of Crocodilia (with emphasis on Alligatorinae species) based on descriptions available in the literature. Some inferences about the responses of adult caimans to playbacks of distress call of juvenile individuals were also made.
MATERIALS AND METHODS

Study site:
The Brazilian Pantanal Matogrossense is a large continental savanna wetland covering an area of 147 574km 2 (Alho et al. 1988 , Alho 2008 . This study took place in the Nhecolândia sub-region of Brazilian Pantanal wetland. The Nhecolândia landscape is characterized by a mosaic of semi-deciduous and xeric vegetation, seasonally flooded grasslands and hundreds of small temporary/permanent lakes and ponds (Alho 2008) . The data were collected within the Nhumirim research farm (18°59'17" S -56°37'8.39" W, with ca 4 350ha of area), on February and April 1992.
Vocalization recording:
The vocalizations of female caimans were recorded in February, the time of egg incubation and nest guarding. The distress calls of young caimans were recorded in April, when newborn caimans are gathered in pods (Crawshaw & Schaller 1980 , Cintra 1988 . Vocalizations were recorded with tape recorder Uher 4 000 Report-L (speed 19.05cm/s), Uher dynamic microphone M 514 (frequency range 70Hz-14 000Hz), and magnetic tape Scotch 1 800-7 Dynarange (6.35mm). The average distance from the microphone to adult caimans was 150cm and 25cm to the young ones. The recordings were edited with Uher 4 200 Record Monitor. The digitalized calls were analyzed with Sound Forge 6.0 Demo (Sonic Foundry 2003), AVISOFT SASLab Light for Windows 3.74 (Avisoft Bioacustics 1999) using the software settings as follows: FFT=256; Frame=100; filter flap top and contrast char=5. Sonogram structure, as well as, the oscillogram and power spectrum of the C. yacare calls were statistically described and quantitatively compared intra-specifically. The comparisons with calls from other crocodilian species were qualitatively made based on literature. All records are digitally preserved in the Laboratory of Bioacoustics, Instituto de Biologia, Universidade Federal do Rio de Janeiro, Brazil.
Because adult female caimans tend to remain near the nests, we conducted searches during daytime (07:00hr-12:00hr, and 15:00hr-17:30hr, avoiding high temperatures in the following hours after noon) by locating the nests through the dense bromeliad vegetation (Bromelia balansae), which surrounds the freshwater ponds locally known as "baías" (i.e. "bays"). The mere approaching was enough to stimulate the aggressive behavior and vocalization by nest-guarding females; otherwise, they usually vocalized after our attempts to capturing them with a snare pole.
During the second visit to the study area, searchlights were used to locate young caimans on the flooded grassland along the bay shores, one hour after the sunset (from 19:00hr to 00:00hr). Young caimans were captured along eight bays in the study area ( Fig. 1 ), had their vocalizations recorded and, then, they were immediately released. Each bay was visited twice (total=16 visits), and the capturing procedure was conducted overnight. Some of the collected juvenile caimans were released on the following day (08:00hr-11:00hr) at the same capture site. These individuals, after few minutes to acclimate to the grassland around the bays, were then recaptured. This procedure was used to simulate a predator attack at daylight, without the interference of the dazzling searchlights. Both vocalizations emitted during the nocturnal and diurnal captures were recorded and analyzed.
Due to the practical impossibility of determining which vocalization belonged to each individual, the calls were separated according the bays where the individuals were captured reckoning the photoperiod/stimuli type. Thus, the analyses considered groups of calls as representative to the similar aged pods of each bay.
During the field activities, we reproduced playbacks of recorded distress calls nearby the bays during the nighttime in the presence of adult caimans. The aim was to stimulate their response to calls of young caimans from different pods and bays. Random vocalizations of young caimans from pods recorded on different bays were replayed by the Uher 4 000 Report-L during 5min and, approximately, 3m from the margin of the bays where adult caimans could be seeing. On other occasions, researchers also performed rough imitations of distress calls to provoke behavioral responses from the adult caimans. These attempts, however, lacked of formal methodology (i.e. duration time, distance, and the individual performing the imitation), but aimed to test whether adult caimans would respond to these fake distress calls.
The structure of the vocalizations were then quantified and statistically described and compared. The different samples were tested for distribution Normality, kurtosis, skewness and homoscedasticity (Shapiro-Wilk's and Levene's Tests respectively). Non-parametric univariate tests (Kruskal-Wallis and Mann-Whitney tests) were used to direct comparisons between groups of calls.
The calls referent to individuals of different bays were also compared by Canonical Discriminant Analysis (CDA) in order to characterize the acoustic space of each group and to establish the Mahalanobis multivariate distance between them. Canonical discriminant function analysis was performed using the pods as a priori groups. The discriminant function analysis addresses the question of how well two or more groups of individuals could be separated through measurements taken from these individuals in several variables (Manly 1994) . The individuals with more multivariate similarities (according to the measurements) are grouped and the distance of each individual to the centroid of the groups indicates the degree of similarity among them. The Mahalanobis distances of individuals to each group centroid are calculated and, then, each individual can be allocated to the group that it is closely related. The individuals may or may not be included in the a priori group that it initially belongs: the degree of correct allocation of individuals to the a priori groups is an indication of how well the groups can be separated according the variables used (Manly 1994) . The significance of the overall discrimination is given by the Wilks' Lambda. The post-hoc test of significance used to assess the statistical multivariate difference between groups was based on the Mahalanobis distance between the centroid of each group (Manly 1994) . The samples had their normality and homocedasticity tested, as well as the skewness and kurtosis of distributions. The geographic distances between the bays where the calls were collected were established through the Google Earth 6.1 (Google Inc. 2011) . The existence of a correlation between the two distance matrices (Mahalanobis and geographic) was tested by Mantel Test. The statistical packages used were Statistica 8.0 (StatSoft 2009) and BioEstat 5.0 (Ayres et al. 2007) .
RESULTS
Vocalization and behavior of adult Paraguayan caiman females:
We found 18 caiman nests, but adult C. yacare females were present only in 11 of them. The adult females were camouflaged in bromeliads and about 2m from the nest. The caiman females were recorded demonstrating the aggressive vocal display reported for other crocodilian species during nest guarding. Two females displayed the full nest defense behavior; that is, after the aggressive vocalization, they chased the "intruders" with short rapid movements causing a loud disturbance in the surrounding vegetation.
Aggressive vocalizations emitted by C. yacare adult females start with a deep inhalation (causing an apparent increasing in the caiman body), followed by air exhalation and a prolonged growl associated with an acute hiss with an average duration of 400ms (SD=18, n=11). The vocalization analysis indicated that this hiss seems like a white noise without a melodic structure (i.e., no evident harmonic formation; Fig. 2 ). In 57.1% of these calls, pulsed sounds of low frequency accompany the hiss. Despite the variant structure of this kind of vocalization, three marked patterns were recognized ( Fig. 3) in different individual records. These calls may include the presence of one or two distinct baselines (average minimum and maximum-AMM: 28.4Hz to 2 151.1Hz) accompanied by a higher broad band that could be slightly separated in some calls (AMM: 2 957.1Hz to 8 842.9Hz). Above these bands, a high frequency continuous, or intermittent, band was found ranging to an average maximum of 16 457.1Hz. The average dominant frequency was 279.4Hz at the first peak and 2 312.3Hz at the second peak. When playbacks of the distress calls were played, the adult caimans responded with approximations toward the source of the calls. This behavior could be observed in eight out of 10 times when this experiment was performed. These adult caimans rushed warily toward the source of the playbacks regardless the fact of the distress calls belonged to pods of different bays of origin. Responses to ours imitations of the distress call were also observed. Nevertheless, none adult caiman displayed the full aggressive behavior usually described for these situations, limiting their response to swim toward the source of the calls, but they never coming closer than 4m.
Vocalization and behavior of young Paraguayan caimans:
A total of 196 calls were recorded from several individuals from different pods, all of them with less than two months old. We observed that when a young C. yacare is disturbed, it runs/swims away vocalizing, while the other members of the pod follows the same behavior despite not have been directly stimulated.
The distress call of young caimans, according the sonographic analysis, consists of short notes with defined harmonic structure (Fig. 4) . Sonograms revealed the formation of up to 12 harmonics, which swept downward with declining modulation. In some cases, an initial short and quick upsweep modulation was observed. The average duration of the total vocalizations of young C. yacare of less than two months old was 141.63ms (SD=38.50). The coefficient of variation is relatively high, 27.18%, denoting the large individual variation of duration of juvenile distress calls (Fig. 5 ). The upsweep modulation was found in 67.35% of the calls and, in such cases, it corresponds to 15.46% of total duration of the call (SD=8.87). The average dominant harmonic frequency was 1 456.01Hz (SD=279.04) and in 84.18% of the calls, the dominant harmonic was the third; in 13.78%, it was the second, and only in 2.04%, it was the forth. The average minimum and maximum frequencies of the fundamental harmonic were, respectively, 137.95Hz and 620.60Hz.
Comparing the total vocalizations collected by night with searchlights and manipulation of the individuals (n=154), and by day with simulated attempts of capture (n=42), we found differences in the calls' structure in six out of nine parameters analyzed. The vocalizations collected during the night captures were longer (average total duration=150.49ms, SD=37.00) than the calls during the day release-andrecapture procedure (total duration=109.34ms, SD=24.00), Mann-Whitney's U=1 035.0, p<0.001. However, the ratio between the total duration and the duration of the ascendant modulation (when it was present) was higher in the daytime collected calls (21.30, SD=12.62%), than in the night-time ones (13.10, SD=5.26 U=982.5, p<0.001). On the other hand, the dominant frequency of the calls showed no variation between the different photoperiods and styles of capture (p>0.95). Despite the significant quantitative differences found in the maximum frequency of the fundamental harmonic (U=1 914.0, p<0.001), maximum and minimum frequencies of the second harmonic (U=2 165.0, p<0.01 and U=2 585.0, p<0.05 respectively), and the maximum frequency of the third harmonic (U=2 398.5, p<0.02), such differences are negligible at the biological point of view.
The structure of the calls of the young caimans from three out of eight bays (Bays 21, 46, and 47) where vocalizations were collected was compared according to the hour and style conditions. Note the circumflex pattern observed on C as described by Britton (2001) Following the trend observed on the pooled-within analysis, the ratio the duration of the upsweep modulation (when it was present in the calls) and total duration of the call, was significantly higher in the nocturnal experiment than in the diurnal experiment, in the bays 46 (U=0.0, p<0.001) and 47 (U=6.5, p<0.001). No significant difference was observed in the ratio of the upsweep modulation by the total duration of the calls of the young caimans of the Bay 21 (U=70.0, p>0.17) regarding the time of the day and style of sampling.
A slight difference between the average values of the dominant harmonic frequency of the distress calls was observed in the Bay 47, regarding the time of the day (noctur-nal=1 505.39Hz e diurnal=1 251.18Hz, U=46.5, p<0.01). No other difference was detected in the call samples along the other bays.
Since significant differences were observed between the distress call structure according the time of the day and sampling styles, this fact was taken into account in the comparisons between the juveniles' vocalizations from different bays. The young caiman calls of the five best-sampled bays (Bays 9, 21, 35, 46 and 47) were compared regarding their total duration and dominant harmonic frequency. These parameters were used to perform the CDA in order to differentiate the calls according their bay of origin and to obtain the Mahalanobis distances between the acoustic spaces. The factor structure of the canonical roots, as well as, the eigenvalues of the CDA, of the both nocturnal and diurnal experiments, were presented in tables 1 and 2. The results of the squared Mahalanobis distances matrices, as well as, the matrices of geographic distances between the bays, were summarized in tables 3 and 4.
We observed significant differences in the vocalization structure according to bay of origin in both experiments. It means that geographic differences exist among the calls recorded during the young caimans capture by night, while they were stunned by the searchlights, as well as in the calls recorded during the daytime releasing of the young caimans when (after few moments) they were recaptured (Wilks' Lambda=0.54, F=12.96, d.f.=8, 290, p<0.001 and Wilks' Lambda=0.19, F=15.99, d.f.=6, 74, p<0.001, respectively) . Nevertheless, the Mantel Test of correlation between the matrix of Mahalanobis distance of the calls structure and the matrix of geographic distance between the bays of origin indicated no significant cor- 70% of C. crocodilus females presented the guarding nests behavior after laying. However, Crawshaw & Schaller (1980) pointed out that C. yacare females are rarely present at a nest in daytime, but often can be seen in adjacent water bodies. Therefore, it remains unclear if the nest guarding in C. yacare females is significantly different from the C. crocodilus. The full aggressive behavior, characterized by the initial intimidating hiss/growl followed by rapid movements towards the researchers, exhibited by two C. yacare was similar to that reported for C. crocodilus against natural egg predators by Ayarzagüena (1983) .
The aggressive vocalizations emitted by Alligator mississipiensis females in similar circumstances of nest defense, described by Garrick et al. (1978) as a simple hiss, showed frequencies under 1kHz between 1-3s of duration. Thus, nest guarding vocalization of the adult C. yacare females observed was longer, with an average duration of 4.0s, and Matrix of Squared Mahalanobis distances between the acoustic spaces of distress calls of pods according the bays (A). Distance matrix in kilometers between the bays where the distress calls of the respective pods were recorded (B). Distances between the same bays were omitted. * indicates that p-values of the distances are significant. Matrix of Squared Mahalanobis distances between the acoustic spaces of distress calls of pods according the bays (A). Distance matrix in kilometers between the bays where the distress calls of the respective pods were recorded (B). Distances between the same bays were omitted. * indicates that p-values of the distances are significant, ns means non-significant.
seems to be more complex than that emitted by A. mississipiensis, showing three different structural patterns.
Distress call of young C. yacare compared to other crocodilians: Vocalizations of young C. yacare (less than two months old) recorded in Pantanal of Nhecolândia presented the acoustic structure consistent with Vergne's et al. (2009) description of the distress call of young crocodilians. Qualitative comparisons between sonograms of distress calls of C. yacare, A. mississipiensis, Crocodylus acutus, Melanosuchus niger, and C. fuscus (treated by Campbell (1973) as C. crocodilus in Panama) revealed differences among them. We found differences on harmonic number, duration of call, and presence or absence of upsweep modulations at the beginning of the note. These comparisons were based on Campbell's (1973) descriptions, although in his paper, he made no references to individual variations in the distress call of those other crocodilian species. Moreover, Campbell (1973) presented vocalizations of juvenile individuals of different size and age, thus the comparisons made here could be biased by intrinsic ontogenetic vocal variation. A. mississipiensis shows a simpler acoustic structure; the fundamental begins at about 0.6kHz and sweeps downward to about 0.3kHz in approximately 0.1s. Two main harmonics spring clearly at 0.8kHz and 1.2kHz. The remaining crocodilians examined by Campbell (1973) shows a more complex acoustic structure in their calls. In C. fuscus the call structure has the fundamental beginning at approximately 0.7kHz and sweeps downward to about 0.2kHz in 0.1s, with several harmonics present. C. acutus call structure has a fundamental beginning at 0.6-0.5kHz and sweeping down to 0.3-0.2kHz; several weak harmonics are presents in the juveniles but the harmonic present in the hatchlings are stronger (Campbell 1973) . Despite some structural similarities, the distress call of M. niger is shorter than that of C. yacare and the lower frequency lies at 0.2kHz.
Nevertheless, our results are quite congruent with Vergne et al. (2007) results for young Crocodylus niloticus that present a marked individual variation. However, the average total duration of C. niloticus juvenile distress calls is longer (206.00ms±39ms) than that of C. yacare (146.63ms±38.5ms). The distress call structure of young C. yacare ranges from the pronounced frequency modulation with simple downsweep slopes, to complex initial upsweep modulations followed by the downsweep modulation described by Britton (2001) as "circumflex" shape. The circumflex shaped calls are reported as featured for C. niloticus and Crocodylus johnsoni (Britton 2001 , Vergne et al. 2009 ). Vergne et al. (2009) pointed out that there is a high change in the individual acoustic structure of the calls along the days following hatching. Among other Caimaninae, the distress call of C. yacare seems to be longer than that of M. niger (100ms±20ms) as indicated by Vergne et al. (2011) .
Intraspecific vocal variations among juvenile Paraguayan caimans:
Our quantitative analysis also indicates that a high variability in the structure of the distress call exists among different pods of young Paraguayan caiman. We, however, regarded the differences in the call structure during the nocturnal and diurnal experiments to an effect of the juveniles' manipulation during the capture, rather than a biological circadian variation. On the other hand, the variation in the call structure observed in vocalizations of pods of different bays of origin is evident and statistically significant, even to pods separated by few kilometers in a relatively small area of 4 800Ha.
Nevertheless, the degree of similarity or difference in the call structure between pods, measured by the squared Mahalanobis distance (and associated p-value), is not correlated to the geographic distance between the bays where the calls where collected. Thus, if the distance between pods is not contributing to distress call heterogeneity, other factors must be.
During nocturnal activities, adult caimans could be observed swimming nearby the source of the distress calls. We observed adult individuals of C. yacare (possibly the parent female of those pods) reacting to calls of the juveniles, usually by coming closer to the source of the calls. Nevertheless, we observed adults displaying this same behavior, when recorded distress calls of other pods were played back, and even when rough imitations of the young caimans' calls were made by us. A similar unspecific parental response to juveniles' calls was observed by Campbell (1973) in adult A. mississipiensis, which reacted to distress calls from other species. The adult caimans seem to display the parental care to anything similar to the young caimans' distress call. However, the typical aggressive behavior of the adult caimans against predators of juveniles described in the literature (Ayarzagüena 1983 , Romero 1983 , Allsteadt & Vaughan 1988 was not observed in our field work. Only one adult approached about 4m from us and then, swam away without attacking.
Distress call of young C. yacare: does the variability favored by natural selection?:
During our field observations, in the most of the cases, the parental protection in C. yacare is granted even to high heterogeneous calls of juveniles in distress situations. Thus, based on these field experiments and in the high variability of the distress call structure assessed, we hypothesize that adult caiman females present low specificity in the recognition of the juvenile distress call. Consequently, this might reduce the stabilizing selection of this character. According to Passek & Gillingham (1999) , young alligators usually get assembled in pods regardless if they are kin or not. No preferential signaling between kin juveniles seems to be present between alligators. If one assumes that the same could be true for the Paraguayan caiman, then this could contribute to increase the variance of the distress call acoustic structure within the pods. The adaptative advantage would be the protection of any juvenile despite their origin, since the adult caimans are usually attracted to anything similar to a distress call.
On the other hand, the answer to why the geographic distance was not correlated to the statistical distance between the acoustic spaces in the CDA lies in the complexity of the Pantanal of Nhecolândia landscape. The geographical distance may be not a natural barrier by itself, however, nearby bays may be more isolated due to dry soil elevations and dense vegetation than the more distant ones. Therefore, epigenetic morphofunctional variations in the vocal apparatus of the young C. yacare, the absence of social connection between pods of different bays, and the low negative selection related to the adults response, would act as synergic factors increasing the variability in the distress call s of the juvenile Paraguayan caimans.
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RESUMEN
Poco se conoce sobre la estructura vocal del Caiman yacare del Pantanal brasileño. Llamadas agresivas de hembras adultas que cuidaban de los nidos fueron registradas durante enero y febrero y llamadas de socorro de caimanes jóvenes, en abril de 1992. Hembras adultas de C. yacare presentaron una vocalización agresiva más larga y compleja que en otras especies más grandes de Alligatoridae.
Las vocalizaciones de los jóvenes caimanes también presentaron diferencias interespecíficas con otros cocodrilos y variaciones intraespecíficas entre grupos separados por pocos kilómetros. Se utilizó la Prueba de Mantel para comparar las distancias de Mahalanobis entre la estructura de las vocalizaciones de los jóvenes de acuerdo con sus grupos y las distancias geográficas donde ellos estaban. La distancia geográfica en sí no explica las diferencias en las vocalizaciones de jóvenes de diferentes grupos. Hembras adultas de C. yacare han respondido a grabaciones de llamadas de caimanes de grupos de otras regiones, así como a imitaciones de llamada de socorro. Se postula que las variaciones en las llamadas de socorro pueden estar asociadas con una baja especificidad en el reconocimiento de sonido por caimanes adultos que han respondido de la misma forma protectora a las más heterogéneas expresiones de peligro de los jóvenes.
Palabras clave: yacaré del Pantanal, Caimaninae, llamada de socorro, vocalización, cuidado parental, sonogramas, métodos estadísticos multivariantes.
